OBJECTIVE. Our objective with this study was to assess the extent to which patients who are seen by practitioners in Pediatric Research in Office Settings, a national primary care practice-based research network, are representative of those who are seen in ambulatory office-based pediatric primary care in the United States.
attributable to a larger number of the "other" category in the Pediatric Research in Office Settings cases. There were no significant differences among the top 5 practitioner visit diagnoses between the Pediatric Research in Office Settings and National Ambulatory Medical Care Survey data.
CONCLUSIONS. The Pediatric Research in Office Settings patient population is reasonably representative of patients who are seen in US ambulatory office-based pediatric primary care practices; therefore, the Pediatric Research in Office Settings is an appropriate laboratory for studies of care in such settings. P RACTICE-BASED RESEARCH NETWORKS (PBRNs), which arose at the end of the 20th century to begin to study questions related to primary care, have become an important feature of the primary care research landscape. [1] [2] [3] [4] PBRNs have been defined as "groups of practices . . . affiliated with each other . . . for the purpose of investigating the phenomena of clinical practice occurring in communities." 2 It is ironic that although PBRNs were established, in part, to study patient samples that are more generalizable than those that are recruited from academic medical centers, the generalizability of PBRN patient samples itself has been called into question. 5 Pediatric Research in Office Settings (PROS), established by the American Academy of Pediatrics (AAP) in 1986, is a national pediatric PBRN. The PROS mission is to improve the health of children and to enhance primary care practice by conducting national collaborative practice-based research. PROS pediatricians have been shown to be very similar to random samples of AAP general pediatricians in selected attitudes and self-reported behaviors. 6 A 1998 analysis showed no significant demographic difference with respect to age or gender of providers. PROS practitioners at that time differed slightly on practice location (more suburban and less inner city) and time spent in general pediatrics (93% PROS; 75.4% AAP). 7 However, recent unpublished analyses that compared PROS pediatricians with AAP general pediatricians suggested that the PROS group is slightly older; more likely to be male; and practicing in settings that are more urban, less suburban, and equally rural (S. A. Finch, MA, American Academy of Pediatrics, Division of Primary Care Research, written communication, October 2004).
The extent to which patients who are seen in PROS samples are typical of national samples, however, has never been assessed. One resource that is used in national-regional comparison research is the National Ambulatory Medical Care Survey (NAMCS), a program administered by the National Center for Health Statistics to survey office-based practitioners' utilization of ambulatory medical care services. 8 Practices are selected to participate in NAMCS through a stratified random sampling scheme and collect data on a random sample of visits during a preassigned 1-week data collection period. A multistage estimation procedure allows for the assignment of weights to each visit for which data are collected so that unbiased national estimates of ambulatory medical care are produced. NAMCS provides for overall estimates as well as estimates by specialty. Previous NAMCS comparison research in a national family medicine network showed remarkable similarities between network patients and a national sample. 9 Given the need for such research to help interpret PROS findings and the availability of specialty-specific NAMCS data, the aim of the present study was to use NAMCS comparisons to determine the degree to which patients who are seen for office visits to PROS practices are typical of those who are seen nationwide.
METHODS
As part of an Agency for Healthcare Research and Quality-funded effort to describe patient visits across PBRNs, PROS collected practitioner-reported data on patient visits from a stratified random sample of its active membership. 10 The data collection method and variable definitions for this effort were based on those used in the NAMCS. 11 The study was approved by the Institutional Review Board of the AAP.
PROS Practice Selection
The PROS sample was drawn from the domain of practices that were active recently within the network, as defined by their participation in at least 1 PROS study during the previous 5 years. Because NAMCS does not sample practices in the Commonwealth of Puerto Rico, 2 Puerto Rican PROS practices were excluded from this domain, as were practices that were actively collecting data for a PROS study on newborn discharge that required oversampling of practices with high-minority populations. Overall, the domain of study-eligible active PROS practices was 242 practices, which included 794 practitioners. A stratified random sample of 120 practices was recruited, reflecting the geographic distribution of the active PROS practices (defined by US Census regions), as well as the urban-rural split within geographic area. Of those, 57 practices agreed to participate (see "Acknowledgments" for the list of participating practices). One practitioner from each of the 57 practices (54 pediatricians, 2 nurse practitioners, and 1 physician assistant) agreed to collect data, and all 57 completed the study.
Practice/Practitioner Comparisons
By region, PROS practices that participated in the study represented the South (29.8%), Northeast (26.3%), Midwest (22.8%), and West (21.1%). The participating practices were located primarily in nonrural settings (26.1%). Participating practitioners primarily were male (57.9%), white (89.5%), non-Hispanic (94.7%), and engaged in direct patient care as a primary activity (100%), and a plurality were associated with a pediatric group (43.1%). Their mean age was 47.2 years. There were no significant differences on any of these characteristics between the study-eligible active PROS practices and the group of practices that ultimately participated. Practices also were compared on their answers to a previously fielded enrollment survey question on estimated percentages of patients by various categories, including race, ethnicity, and Medicaid status. Practices that participated in this study indicated significantly lower estimated percentages of Medicaid and black patients in their patient panels than those in the full PROS practice complement.
Visit Selection
Participating practitioners collected data on a random sample of visits during a preassigned 1-week period between March and June 2002. Eligible visits included only patients who were seen by the participating practitioner. As with NAMCS, the specific visits selected are based on an "every nth visit" method, with n calculated on the basis of practitioner prestudy patient-load estimates to ensure that visits from all clinical sessions that week are represented. The PROS sample comprised a total of 1706 such visits. Data were collected on a broad range of patient and visit characteristics. For purposes of comparison with the PROS visit data, we used similar data that had been collected during a 1-week period on 948 randomly selected pediatric patient visits that occurred between March and June 2000 in the offices of 33 primary care pediatric practitioners who participated in the NAMCS. As to weighting, the NAMCS data, collected via multistage probability sampling, were weighted by a selection probability factor to yield accurate national estimates. 8 In a similar manner, PROS data (which also were collected via multistage probability sampling) were weighted by a selection probability factor to produce accurate network estimates. PROS data were compared with the national sample on a wide variety of variables that were chosen to characterize best the patients, the conditions for which patients were being seen, and factors related to continuity of care. These variables included patient demographics (age, gender, race, ethnicity, and socioeconomic status, as represented by percentage of Medicaid patients), as well as characteristics of the visit (percentage of patients referred, patient/parent-articulated reason for visit, nature of the visit, practitioner diagnosis, whether the patient was seen regularly in the practice, and whether the practitioner who saw the patient was the patient's regular practitioner). For both data sets, "patient/parentarticulated reason for visit" was the complaint(s), symptom(s), or reason(s) for the visit in the patient's or parent's own words, and "nature of the visit" was defined as whether the visit was for acute, routine chronic, routine flare-up, pre-or postsurgery/injury follow-up, or nonillness care. "Practitioner diagnosis" is defined as the specific diagnoses, including chronic conditions, related to the visit, that were made by the practitioner.
Power Analysis
We performed a power analysis under the assumption that 60 practices would provide 30 patients each (1800 patients total). Because the patients are clustered within practices, however, the effective sample size is less. We used a conservative design effect of 2.45 (based on a cluster size of 30 and a hypothetical intraclass correlation of 0.05) to give effective sample sizes of 735 for PROS and 387 for NAMCS (using the same design effect). Bausell and Li 12 showed that these effective sample sizes would result in an 80% chance of obtaining statistical significance via an independent samples t test (P ϭ .05) with an effect size of 0.20 SD. Using Cohen's 13 terminology, this is halfway between a small (0.10) and a medium (0.30) effect size. For continuous variables such as age, power is sufficient. However, most of the comparisons in this article are for proportions using 2 tests. Standard power calculations indicate that these sample sizes are large enough to detect differences of these sizes with 80% power: 8.8% for proportions near 50%, 8.0% for proportions near 30% (or 70%), and 5.2% for proportions near 10% (or 90%). We note that these calculations are conservative when the intraclass correlation is smaller for particular variables.
Data Analysis
In general, categorical data were analyzed with goodness-of-fit 2 tests. When the overall distribution 2 was significant, specific categorical differences were identified with posthoc 2 tests. Although multiple comparisons among correlated variables were performed, we decided to take a conservative approach and not apply a Bonferroni or other type of multiple comparison procedure to adjust the ␣ ϭ .05 critical value downward because such a procedure would make it more difficult to determine a difference between the 2 data sets as statistically significant. P values are reported when they fall below .10. Continuous data were analyzed with t tests for means. All analyses were conducted with SPSS 12.0 (SPSS, Inc, Chicago, IL).
RESULTS

Patient Demographics
As Tables 1 and 2 indicate, the groups were not statistically different on 3 of the 5 patient demographic variables examined. Close similarities were observed for 2 of the variables. For both groups, boys comprised slightly more than half of the patient visits. The percentage of Medicaid patient visits also was similar, with slightly more than 20% of each group reporting chief payment source for the visit as Medicaid. Comparisons for the third variable, ethnicity, were more equivocal. The groups did not differ statistically on proportions of visits by Hispanic patients, but the difference between groups bordered on significance (P ϭ .076).
Significant differences were found for 2 variables. As Table 1 demonstrates, the patients in the PROS sample were older than the NAMCS sample by ϳ1 year (an average of 6.45 years vs 5.47 years; P Ͻ .001). Table 2 illustrates the racial differences between the samples. The overall 2 is significant ( 2 ϭ 108.885; degrees of freedom [df] ϭ 4; P Ͻ .001), and the posthoc 2 tests reveal significant within-category differences for white patients (82.2% visits by white children in the PROS sample vs 78.7% for the NAMCS group; 2 ϭ 5.00; df ϭ 1; P ϭ .025), black patients (7.5% for PROS vs 17.6% for NAMCS; 2 ϭ 61.49; df ϭ 1; P Ͻ .001), and children from other/multiracial backgrounds (6.8% for PROS vs 0.5% for NAMCS; 2 ϭ 54.99; df ϭ 1; P Ͻ .001).
With respect to an age-race interaction, PROS white children were older than NAMCS white children (an average of 6.46 vs 5.23 years; P Ͻ .001). There were no significant age differences between the data sets for black children (an average of 6.46 vs 6.48 years) or for children of other races (an average of 6.42 vs 5.87 years).
Visit Characteristics
Four key visit characteristics were examined. First, the percentage of visits that resulted in a referral was examined. The PROS group referred in 4.3% of the visits, whereas the NAMCS group referred in 3.8%, which was not a significant difference.
Second, continuity of care was examined at 2 levels: practice and practitioner. Analysis of these data reveals a mixed picture. A slightly higher proportion of visits to PROS practices were made by established patients as compared with NAMCS practices (95.8% for PROS vs 93.7% for NAMCS; P ϭ .025), suggesting higher continuity at the practice level. At the practitioner level, however, restricting the analysis to practices with 2 or more practitioners, NAMCS practices displayed a significantly higher proportion of visits to the regular practitioner than PROS practices (91.6% for NAMCS vs 81.8% for PROS; P Ͻ .001). Table 3 reports the findings of a comparison on a third visit characteristic, the nature of the visit. The distribution of visits among acute problems, chronic problems, and nonillness care were remarkably similar, with no significant difference found. Table 4 provides the results of a comparison of the top 6 patient/parent-articulated reasons for the visit. Once again, the reasons for the visit seem similar. The overall 2 statistic was significant ( 2 ϭ 14.092; df ϭ 6; P ϭ .029); however, posthoc testing revealed that a significant difference existed only for the "other reasons" category (40.7% for PROS visits vs 45.4% for NAMCS; df ϭ 1; P ϭ .022).
Last, the groups were compared with respect to primary diagnosis assigned by the pediatric practitioner. Table 5 reports the findings of this comparison in terms of the top 5 primary diagnoses assigned. Again, the similarity of the 2 groups is strong in terms of frequency and order, with only a difference in the ranking of pharyngitis and virus, and no significant difference found between the 2 groups.
DISCUSSION
These data suggest that the sample of visits to PROS practices resembles national community-based, pediatric primary care in many ways. In terms of 2 important patient characteristics, gender and socioeconomic status (as measured by Medicaid status), visits by PROS patients resemble the national sample. The comparable Medicaid status findings represent an important improvement for the network when compared with previous study-specific data, with the network clearly becoming more representative. There are, however, some important differences. Although the PROS visits resemble national visits in terms of 1 marker of racial/ethnic representation, the data on patient race suggest that the network underrepresents the nation's second largest childhood racial/ethnic group: black patients. One possible explanation that we explored for this racial difference was the age gap between the samples. On analysis, however, we found that the racial difference is not attributable to the age difference because, as noted earlier, black children average 6.5 years of age in both samples. The magnitude of the race difference may be questioned, however. The 18% black figure in the NAMCS sample is several percentage points higher than that found in the US population for this age group. 14 A review of the documentation for the 2000 NAMCS reveals that for nearly 20% of visits in the NAMCS sample, race data are missing and are imputed statistically. 10 It is possible, then, that the NAMCS estimate of black children may be slightly high because of this factor. In addition, as noted in "Methods," the sample of the 57 PROS practitioners for this study necessarily excluded practices that were participating in a PROS study of newborn discharge. That PROS newborn study deliberately oversampled practices that serve high-minority populations within the network (practices self-described as having Ͼ40% of patients either black or Hispanic/Latino). This could have led to potential undersampling of visits by minority patients. As noted earlier, an examination of network enrollment surveys for the 57 PROS practitioners, as compared with all active PROS practitioners (including those involved in the newborn study), corroborates this hypothesis; the sample of 57 had lower self-estimated percentages of black patients (8.8% vs 15.0%; P ϭ .003) than the entire sample of active PROS practitioners.
Even if the magnitude is not as great as suggested by the simple numbers, it seems that PROS underrepresents minority patients to some degree. To improve its representativeness with respect to race and ethnicity, PROS continues to engage in strategies to ensure that adequate numbers of minority patients are recruited for PROS studies and that minority viewpoints are represented in study design. In addition to oversampling from existing PROS practices that serve high-minority populations and recruiting high-minority practices, the most successful of these strategies has been partnership and collaboration with other research networks that serve high-minority populations, most notably with the National Medical Association's NMAPedsNet. As the result of such partnerships, the percentages of minority patients have risen in recent studies. Minority representation averaging 15% in the early 1990s 15, 16 has risen to proportions in excess of 30% during the past 5 years. 17, 18 With respect to Hispanic ethnicity, although the percentage of Hispanic patients in the PROS sample was not significantly different from the NAMCS sample, the difference bordered on significance, suggesting a continuing need to ensure Hispanic representation in PROS studies.
The age difference noted between the PROS and NAMCS samples also is worthy of additional note. Current unpublished data from PROS and the AAP membership survey suggest that PROS practitioners now are older than their national counterparts (S. A. Finch, MA, written communication, October 2004). The age of pediatricians in the NAMCS sample is not available. However, to the extent that patient age covaries with practitioner age, a possible explanation for the difference between PROS and NAMCS samples on patient age is that the older pediatric practitioners in PROS have stopped accepting new patients and therefore see slightly older patients and have slightly more visits by older children.
The visit characteristics offer considerable similarities. The distributions of visits that resulted in referrals, general nature of the visit, and the variables relating to patient-and practitioner-identified specific nature of the visit all are remarkably similar between the 2 samples.
Continuity of care represents an area in which differences exist between PROS and the national sample, although the picture is mixed. At the practice level, the 2.1% preponderance of visits by established patients in the PROS sample is significant statistically but, one might argue, not clinically meaningful. At the practitioner level, however, a more substantive difference emerges. As noted above, the 9% preponderance of visits to the patient's regular practitioner in the NAMCS sample seems to reflect between the samples a real difference that persists even after solo practice sites are eliminated from the analysis. It seems that in multipractitioner PROS sites, more patients end up seeing the next available practitioner rather than their regular practitio- ner. This may be accounted for by the fact that a higher proportion of PROS visits were made to community health centers and other hospital sites (8.2% for PROS vs 3.0% for NAMCS), which, by necessity, may be staffed by multiple part-time practitioners and therefore characterized by "next available practitioner" policies. Several methodologic cautions are worth mentioning. First, although the results of this study suggest that PROS patient encounters are reasonably representative of national community-based, pediatric primary care practices, additional characteristics relating to practitioners and patients remain unexplored. It has been argued elsewhere that practitioners who volunteer for such a network may be systematically different from others (eg, more adherent to official recommendations than other pediatric practitioners, 19 and/or likely to be biased toward higher standards of care 5 ). The ways in which this may be true are difficult to identify generically and therefore are not examined here. PROS does examine study-specific representativeness of network practitioner attitudes and practice patterns through fielding of prestudy surveys to network practitioners and samples of larger practitioner populations through the AAP's Periodic Survey program, a random-sample survey of the AAP's membership fielded quarterly (eg, surveys fielded in conjunction with PROS studies on treatment of children with psychosocial problems 6 and a descriptive look at the primary care referral process 20 ) .
A second methodologic caution is that this study is based on seasonally limited patient comparisons. The study design included an examination of only 4 months of visit data; data collection during the other 8 months of the year might have revealed a different pattern of similarities and differences. That the fielding period did include 2 months that typically are characterized as the "acute-care" season and another 2 from the "well-care" season reduces but does not completely eliminate this concern. Finally, racial and ethnic comparisons between samples are problematic when, as with both the PROS and NAMCS methods, patients are not asked directly about these categories but practitioner assessment is used instead. The race categorization is of particular concern in the NAMCS sample, because in contrast to the PROS sample, race was imputed for nearly 20% of the NAMCS sample. 10 Keeping in mind the methodologic cautions and exceptions noted herein, we conclude that PROS visits are reasonably representative of ambulatory, office-based, pediatric primary care in the United States; therefore, the PROS is an appropriate laboratory for studies of care in such settings. Ongoing assessment of generalizability, whether for an entire network or for a specific study, is a necessary part of the PBRN endeavor. Although PROS strengths lie in the large samples that it can generate and the "real-world" settings in which PROS data are collected, the network will need to remain vigilant for biases that might limit the applicability of study conclusions. Practice-based research networks should continue to attend to the generalizability issue as they continue to generate new knowledge about primary care.
